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,QWURGXFWLRQ
$UWLFXODWLRQDQGDOLJQPHQWRINQRZOHGJHWKDWJXLGHVFROODERUDWLRQLQZRUNSURFHVVHVKDVEHHQDGGUHVVHGLQQHDUO\
HYHU\ NQRZOHGJH PDQDJHPHQW DSSURDFK SURSRVHG RYHU WKH ODVW GHFDGHV 1RQDND 	 7DNHXFKL GHVFULEH WKH
SKHQRPHQRQRIDUWLFXODWLRQLQWKHH[WHUQDOL]DWLRQDQGFRPELQDWLRQSKDVHVRIWKHLU6(&,F\FOH3UREVWHWDOFRYHU
DUWLFXODWLRQ LQ WKHLU HODERUDWLRQ RQ NQRZOHGJH DFTXLVLWLRQ FUHDWLRQ DQG WUDQVIHU )LUHVWRQH DQG0F(OUR\ UHIHU WR
DFWLYLWLHVUHODWHGWRDUWLFXODWLRQRINQRZOHGJHLQWKHLU.QRZOHGJH/LIHF\FOHWKHSKDVHVRISUREOHPFODLPIRUPXODWLRQ
DQGNQRZOHGJHFODLP IRUPXODWLRQ6HQJH LQKLV VHPLQDOZRUNRQ WKH ILYHGLVFLSOLQHVRINQRZOHGJHPDQDJHPHQW
SURSRVHV WR H[SOLFLWO\ GHVFULEH PHQWDO PRGHOV WKDW JXLGH LQGLYLGXDO DQG FROOHFWLYH DFWLRQ DQG XVH WKHP LQ WHDP
OHDUQLQJ6XPPDUL]LQJDUWLFXODWLRQUHIHUVWRWKHSURFHVVRIHQFRGLQJLQGLYLGXDOPHQWDOPRGHOVDERXWDSDUWLFXODU
ZRUN SURFHVV LQ D WDQJLEOH IRUP DUWLIDFWV WKDW HQDEOHV UHIOHFWLRQ DQG VKDULQJ 3URFHVVHV RI DOLJQPHQW




7KH UHSUHVHQWDWLRQ RIPHQWDOPRGHOV LQ H[WHUQDOL]HG DUWLIDFWV LV RIWHQ DSSURDFKHG YLD FUHDWLQJ GLDJUDPPDWLFDO
FRQFHSWXDOPRGHOV&RQFHSWPDSVKDYHEHHQVKRZQWRDSSURSULDWHO\VHUYHWKHSXUSRVHRIDUWLFXODWLRQDQGDOLJQPHQW
RI NQRZOHGJH JXLGLQJ LQGLYLGXDO DQG FROOHFWLYH DFWLRQ 6HQJH SURSRVHV WR XVH V\VWHP G\QDPLFVPRGHOV WR
GHVFULEH WKH EHKDYLRU RI ZRUN V\VWHPV1HLWKHU RI WKHVH DSSURDFKHV KRZHYHU LV H[SOLFLWO\ WDLORUHG WR GHVFULEH
NQRZOHGJHDERXWZRUNDQGLWVFROODERUDWLYHGLPHQVLRQ/DQJXDJHVHPDQWLFVLQFRQFHSWPDSSLQJLVGHOLEHUDWHO\OHIW
IOH[LEOH ZKHUHDV LQ V\VWHP G\QDPLFV WKH VHPDQWLFV RI PRGHO OLQNV DQG QRGHV IRFXV RQ GHVFULELQJ G\QDPLF









VFLHQFHXQGHU WKH ODEHORIÄVFDIIROGLQJ³ZKLFK LVFKDUDFWHUL]HGE\DIDGLQJRIVXSSRUWPHDVXUHVDQG WUDQVIHURI






















ZRUN LQ VHFWLRQ DQG XQGHUVWDQG WKH GHVLJQGHFLVLRQVPDGH IRU WKHPRGHOOLQJ DSSURDFK XVHG LQ WKH FDVHV VWXG\
GHVFULEHGLQVHFWLRQ
2.1. Mental Models 
3HRSOH¶VDFWLYLWLHVLQDZRUNSURFHVVWKHLUGHFLVLRQVDQGUHDFWLRQVWRFRQWLQJHQFLHVDUHGULYHQE\WKHLUSHUFHSWLRQ























WR KDYLQJ DQ H[SHULHQFHG SHUVRQ KHOS DQ XQH[SHULHQFHG OHDUQHU WR DFTXLUH NQRZOHGJH DERXW D SDUWLFXODU WRSLF
6FDIIROGLQJ LV DPHWDSKRU DGRSWHG IURPFRQVWUXFWLRQ LQGXVWU\ DQG UHIHUV WR D WHPSRUDU\PHDQVRI VXSSRUW WKDW LV
SUHVHQWXQWLOWKHVXSSRUWHGHQWLW\KHUHDOHDUQHUFDQDFFRPSOLVKDJLYHQWDVNLWVHOI
6FDIIROGLQJ FDQ WDNH GLIIHUHQW IRUPV -XPDDW	7DVLU GLVWLQJXLVK FRQFHSWXDO VFDIIROGV SURFHGXUDO VFDIIROGV
PHWDFRJQLWLYHVFDIIROGVDQGVWUDWHJLFVFDIIROGVEDVHGRQDPHWDVWXG\RIVFDIIROGLQJUHVHDUFKConceptual scaffolds
KHOS OHDUQV WRGHFLGHZKDW WRFRQVLGHU WREHZRUWK OHDUQLQJ ,QSDUWLFXODU WKH\FDQKHOS WRSULRULWL]H IXQGDPHQWDO
FRQFHSWVProcedural scaffoldsDVVLVWVWXGHQWVLQXVLQJDYDLODEOHWRROVDQGPHWKRGVDQGSRLQWWKHPDWSRWHQWLDOO\XVHIXO
UHVRXUFHVStrategic scaffolds VXJJHVWDOWHUQDWLYHZD\VWRWDFNOHSUREOHPVLQOHDUQLQJ)LQDOO\metacognitive scaffolds
JXLGHVWXGHQWVRQKRZWRDSSURDFKDOHDUQLQJSUREOHPDQGZKDWWRWKLQNDERXWZKHQHODERUDWLQJRQDSUREOHP%XOX
	 3HGHUVRQ LGHQWLI\ RUWKRJRQDO FDWHJRULHV E\ GLVWLQJXLVKLQJ WKH VRXUFHV RI VFDIIROGLQJ Scaffolds provided by 
teachersDUHFRQVLGHUHGWKHRULJLQDOIRUPRIVFDIIROGLQJScaffolds provided in interactions among learning peersUHIHU
WRWKHSKHQRPHQRQWKDWVFDIIROGLQJFDQDULVHIURPWKHFROOHFWLYHNQRZOHGJHRIDOHDUQLQJJURXS6FDIIROGVFDQDOVR
EHSURYLGHGDVtextual or graphical representationsVLPLODUWRDPDQXDOTechnology-driven scaffoldingILQDOO\XVHV
LQIRUPDWLRQWHFKQRORJ\WRSURYLGHVFDIIROGV7KLVLQFOXGHVVRIWZDUHSURJUDPVWKDWWU\WRREVHUYHOHDUQHUV¶EHKDYLRUV
DQGLQWHUYHQHDSSURSULDWHO\LQWKHOHDUQLQJSURFHVV
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WLPH 7KLV LV FORVHO\ FRQQHFWHG WR WKH WKLUG SULQFLSOH transfer of responsibility9LD IDGLQJ UHVSRQVLELOLW\ IRU WKH























VWHS WKH\ GHYHORS D EXVLQHVV SURFHVVPRGHO IURP WKH VWRULHV7KHZKROH SURFHVV LV IDFLOLWDWHG E\ D SHUVRQZKR

















IRXQGHYLGHQFH WKDWDSUHVFULEHGQRUPDWLYHKLJKOHYHOSKDVHVHTXHQFHGXULQJPRGHOOLQJ LV OLNHO\ WR OHDG WRPRUH
VXFFHVVIXORXWFRPHV
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+RSSHQEURXZHUV 	 5RXZHWWH EXLOG XSRQ WKHVH UHVXOWV DQG SURSRVH WR IUDPH LH VWUXFWXUH FROODERUDWLYH
PRGHOOLQJSURFHGXUHVLQDPXOWLSKDVHDSSURDFKDVSURSRVHGDERYH$IDFLOLWDWRULVUHVSRQVLEOHWRJXLGHWKHSURFHVV
7KHPRGHOOLQJSURFHVVLVFRQFHLYHGDVDÄJDPH³LHDJRDORULHQWHGDQGUXOHEDVHGLQWHUDFWLYHV\VWHP&RQVHTXHQWO\
WKHJRDOVDQGUXOHVDUHPDGH WUDQVSDUHQW WRSDUWLFLSDQWVDQGDUHHQFRGHG LQDVXSSRUWLYHVRIWZDUH WRRO LQRUGHU WR
SURYLGHJXLGDQFH,QDGGLWLRQLQWHUDFWLRQDPRQJSDUWLFLSDQWVDQGWKHIDFLOLWDWRULVVWUXFWXUHGZLWKH[SOLFLWVHPDQWLF




)URQW HW DO SURSRVH D SDUWLFLSDWLYH HQGXVHU PHWKRG IRU PXOWLSHUVSHFWLYH EXVLQHVV SURFHVV HOLFLWDWLRQ DQG






DSSHDUV WREHFULWLFDO IRUPRGHOOLQJ VXFFHVVEXW LVGHSHQGHQWRQ WKH LQWHQGHGRXWFRPH3URSRVLQJDQDSSURSULDWH
VHTXHQFHRIPRGHOOLQJSKDVHVWKXVZRXOGEHDWDVNIRUWKHFRQGXFWRU
7DYHOOD	)UDQFRGHVFULEH WKHG\QDPLFVRIJURXSNQRZOHGJHSURGXFWLRQ LQ IDFLOLWDWHGPRGHOOLQJZRUNVKRSV
7KHLUREMHFWLYH LV WRVWXG\ WKHPHFKDQLVPVÄWKURXJKZKLFK IDFLOLWDWHGPRGHOOLQJ LQWHUDFWLRQVHYROYHPRPHQWE\
PRPHQWDPRQJWKRVHLQYROYHGDQGKRZWKH\FRQWULEXWHWRWKHZRUNVKRSRXWSXWV³LELG7KH\DQDO\]HPRGHOOLQJ
ZRUNVKRSVEDVHGGLIIHUHQW W\SHVRI VWDWHPHQWVSDUWLFLSDQWV FDQXWWHU LQ D FROODERUDWLYHPRGHOOLQJZRUNVKRS HJ
LQYLWLQJSURSRVLQJDIILUPLQJFKDOOHQJLQJ«,QWKLVZD\WKH\LGHQWLI\GLIIHUHQWLQWHUDFWLRQSDWWHUQVJHQHUDWLYH










LV SUHIHUUHG LQ VHWWLQJVZLWK ORZHUSURFHVVPRGHOOLQJPDWXULW\ LH OHVV H[SHULHQFHGSDUWLFLSDQWVZKHUHDVKLJKHU
SURFHVVSDUWLFLSDQWPDWXULW\ UHTXLUHV D OHVV LQWHUYHQLQJ IDFLOLWDWLRQ VW\OH LQZKLFK VXSSRUW LVRQO\SURYLGHGZKHQ
UHTXHVWHGE\WKHSDUWLFLSDQWV,QDIROORZXSHIIRUW*DVVHQHWDOGLVFXVVKRZH[SHUWLVHGLIIHUHQFHVIRUPRGHOOHUV
QHHGWREHDFFRXQWHGIRUGXULQJIDFLOLWDWLRQ7KH\SUHVHQWDQH[SHULPHQWWKDWWHVWHGKRZSHRSOHZLWKGLIIHUHQWOHYHOV
RIH[SHUWLVHZRUNZLWKGLIIHUHQW LQVWUXFWLRQDOPDWHULDOSUHVHQWHGDVDXWRPDWLF IHHGEDFNRID WRRO7KH\IRXQG WKDW
JXLGDQFHRQUHZRUNLQJPRGHOVQHHGVWRWDNHGLIIHUHQWOHYHOVRIH[SHUWLVHLQWRDFFRXQW





































7KH unit of analysis IRU WKH FDVH VWXG\ LV D JURXSZRUNLQJ WRJHWKHU LQ WKH FRXUVH RI D VLQJOH DUWLFXODWLRQ DQG












WKHUHTXLUHPHQWVRQGDWDFROOHFWLRQVHW IRUWKDERYH%RWK WKHJOREDOFDVHVWXG\GHVLJQDQG WKHVHOHFWHGHPSLULFDO
PHWKRGRORJ\DUHGHVFULEHGLQWKHIROORZLQJVXEVHFWLRQV











































ZKRDFWHGDVREVHUYHUV LQDOOFDVHV7KHZRUNVKRSVZHUHYLGHRWDSHGIRU ODWHUDQDO\VLVRI WKHDUWLFXODWLRQDQG
DOLJQPHQWSURFHVVHV7KHPRGHOOLQJUHVXOWVLQDOOVWHSVRIWKHPHWKRGRORJ\ZHUHGRFXPHQWHGDVSKRWRV















































































7KH LGHQWLILHG TXDOLWLHV SHU VHJPHQW DQG GLPHQVLRQ DUH YLVXDOL]HG LQ WKH ILQDO DJJUHJDWLRQ VWHS WR DOORZ IRU
LGHQWLILFDWLRQ RI UHODWLRQVKLSV EHWZHHQ WKH GLPHQVLRQV )LJXUH  VKRZV WKH GHYHORSHG YLVXDOL]DWLRQ7KH GDWD DUH
SUHVHQWHGDORQJDKRUL]RQWDO WLPHOLQH WKDWDGGLWLRQDOO\VKRZV WKH LGHQWLILHGVHJPHQWVDQG WKHLUGXUDWLRQ)RUHDFK
VHJPHQW WKH REVHUYHG TXDOLWLHV DUH SUHVHQWHG SHU DQDO\WLFDO GLPHQVLRQ VWDFNHG RQ WKH YHUWLFDO D[LV $ VROLG EDU
LQGLFDWHVWKDWWKHKRUL]RQWDOO\DOLJQHGTXDOLW\KDVEHHQREVHUYHGLQWKHUHVSHFWLYHVHJPHQW
)RUGLVFXVVLRQRI WKH UHVXOWV RQO\ WKHYLVXDOL]DWLRQ LV LQFOXGHG DQGTXDOLWDWLYHO\GLVFXVVHG LQ WKLVSDSHU+LJK
TXDOLW\ RI DOLJQPHQW DFWLYLWLHV VKRXOG EH LQGLFDWHG E\ D ODUJH DPRXQW RI JURXQGHG DQG TXDOLILHG FODLPV LQ WKH
DUJXPHQWDWLYH GLPHQVLRQ DQG SKDVHV RI FRQIOLFWRULHQWHG RU LQWHJUDWLRQRULHQWHG FRQVHQVXVEXLOGLQJ LQ WKH VRFLDO
PRGHV RI FRFRQVWUXFWLRQ 7KH SDUWLFLSDWLRQ GLPHQVLRQ VKRXOG VKRZ KHWHURJHQHRXV LQYROYHPHQW RI VHYHUDO
SDUWLFLSDQWV ZKHQHYHU WKH TXDOLWLHV GHVFULEHG DERYH DUH REVHUYHG 7KH HSLVWHPLF GLPHQVLRQ VKRXOG VKRZ ULVLQJ
QXPEHUVRI VWDWHPHQWVRQ WKH FRQFHSWXDO VSDFH DVSDUWLFLSDQWV DFTXLUH FRQFHSWXDOPRGHOOLQJ VNLOOV+RZHYHU WKH
EHKDYLRU LQ WKLVGLPHQVLRQ LV LQIOXHQFHGE\ WKHFKRVHQPRGHOOLQJ ODQJXDJHDQG WKXV LVQRWFRQVLGHUHG IRU IXUWKHU
DQDO\VLVKHUH






FRQWHQW DQDO\VLV 7KHPRGHO HOHPHQWVZHUH VHPDQWLFDOO\ FODVVLILHG XVLQJ D FRGH ERRNZKLFKZDV JHQHUDWLYHO\
FUHDWHGIURPDVHWRIVDPSOHPRGHOVDQG LWHUDWLYHO\UHYLVHG LIQHFHVVDU\8VLQJ WKHSUHVSHFLILHGVHWRIPRGHOOLQJ
HOHPHQWVIRUFODVVLILFDWLRQZRXOGEHLQYDOLGKHUHDVLWZRXOGSUHYHQWWKHLGHQWLILFDWLRQRIVHPDQWLFGHYLDWLRQV7KH
)LJ&RGLQJ6FKHPHIRU,QWHUDFWLRQ$QDO\VLV
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LQWHUUDWHUUHOLDELOLW\RIWKHFRGHERRNZDVDVVHVVHGXVLQJ&RKHQ
V.DSSD7KHILUVWUHYLVLRQRIWKHFRGHERRNOHGWRD








QXPEHUHG FRQVHFXWLYHO\ 7KH UHG HOHPHQWV ZKDW" DVVLJQHG WR D EOXH HOHPHQW LI LGHQWLILDEOH ZHUH QXPEHUHG
FRQVHFXWLYHO\ VWDUWLQJ IURP WKH HOHPHQW SODFHG QHDUHVW WR WKH DFFRUGLQJ EOXH HOHPHQW SURJUHVVLQJ RXWZDUGV
1XPEHULQJIROORZVWKHVFKHPH³Q[´ZKHUH³Q´LVWKHQXPEHURIWKHEOXHHOHPHQWDQG³[´LVWKHQXPEHURIWKHUHG














,Q WKH IROORZLQJ ZH GHVFULEH WKH UHVXOWV RI DQDO\VLV IRU HDFK FDVH (DFK FDVH ILUVW LV GHVFULEHG UHJDUGLQJ LWV
LQWHUDFWLRQSURFHVVIROORZHGE\WKHRXWFRPHRIWKHZRUNVKRS:HFORVHWKLVVHFWLRQZLWKDVXPPDU\RIRXUILQGLQJV
LQWKHOLJKWRIWKHUHVHDUFKSURSRVLWLRQVIRUPXODWHGDERYH
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7KH ILQDO EORFN EHJDQ LQ VHJPHQW  WKXV RYHUODSSLQJ WKH IRUPHU PDFURVHJPHQW DQG FRYHUV WKH SKDVH RI
UHIOHFWLQJWKHLGHQWLILHGFODULILFDWLRQVE\DGGLQJIXUWKHUHOHPHQWVWRWKHPRGHOWRUHILQHLW7KHODVWVHJPHQWFRYHUVWKH
ZUDSXSVHVVLRQLQZKLFKDZDONWKURXJKZDVSHUIRUPHGXVLQJWKHILQDOPRGHO


















WKH EOXH HOHPHQWV  DQG  LQ SDUWLFXODU GHVFULEHG WKHLU LQWHUDFWLRQZLWK RWKHUV LQPXFK GHWDLOZKHUHDV WKH RWKHU
SDUWLFLSDQWVUHPDLQHGPRUHDEVWUDFWDQGSURYLGHG\HOORZHOHPHQWVODEHOHG³FRQYHUVDWLRQ´IRUH[DPSOHZKLFKZHUH
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5.1.3. Impact of scaffolding 
2YHUDOOWKHGLVFRXUVHDQDO\VLVGHSLFWVDSURFHVVZKLFKLVUHSUHVHQWDWLYHIRUZRUNVKRSVWKDWDUHIDFLOLWDWHGXVLQJWKH
JXLGDQFHVFDIIROGVSHFLILHG LQ6PRVWO\RQGHPDQG LHRQO\SURYLGLQJDVVLVWDQFH WR WKHSDUWLFLSDQWVZKHQ WKH\
UHTXHVWLW$VWURQJHULQWHUYHQWLRQE\WKHIDFLOLWDWRURQO\ZDVQHFHVVDU\DIWHUWKHLQLWLDOSKDVHRIFRQVROLGDWLRQRII
WRSLFLQWHUDFWLRQLQVHJPHQWVZKHQSDUWLFLSDQWVZHUHXQVXUHKRZWRFRQWLQXHFRQVROLGDWLRQ6VDPSOHPRGHOV
ZDV GHSOR\HG WR SURYLGH VXSSRUW KHUH 7KH VXSSRUW YLD 6ZDV IDGHG VXEVHTXHQWO\ DQG LW ZDV WKH SDUWLFLSDQWV¶
UHVSRQVLELOLW\WRDVNIRUVXSSRUWZKHQUHTXLUHG+RZHYHUZLWKUHSHDWHGO\FRQVXOWLQJ6UXOHVDQGREMHFWLYHVWKH\




OHYHOVRIGHWDLOZKHQGHVFULELQJ WKHLUZRUNFRQWULEXWLRQ DQG LQWHUDFWLRQZKLFK OHG WRFRPSOHPHQWDU\ UDWKHU WKDQ
FRQIOLFWLQJ\HOORZHOHPHQWV6WLOOLQWHUYHQWLRQYLD6PLJKWKDYHKHOSHGWRWULJJHUIXUWKHUDOLJQPHQWDFWLYLWLHVDVLGH
TXLFNFRQVHQVXVEXLOGLQJDQGOHGWRKLJKHULQYROYHPHQWRIPRUHSDUWLFLSDQWV
5.2. Case 2 
7KHVHFRQGFDVHZDVGRFXPHQWHG LQDZRUNVKRSFDUULHGRXW LQ WKHFRQWH[WRID WUDLQLQJVHVVLRQRQVKRSIORRU
ORJLVWLFVLQDQLQGXVWULDOSURGXFWLRQFRPSDQ\LQ6ORYHQLDDVGHVFULEHGDERYH


















ZHUH IXQGDPHQWDOO\GLYHUJLQJDQG WKH IDFLOLWDWRU OHIW URRPWRDOLJQ WKHVHYLHZV$IWHU UHVROXWLRQRI WKHLUGLIIHUHQW
YLHZSRLQWVWKHSDUWLFLSDQWVFRQVROLGDWHGWKHPRGHODJDLQUHPRYLQJUHGXQGDQFLHVDQGILQDOO\FROODERUDWLYHO\UHYLVLWHG
WKHILQDOUHVXOWE\GLVFXVVLQJLWVWHSE\VWHS
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QRWEHGHULYHGIURPWKHYLGHRUHFRUGLQJVRIWKHZRUNVKRSDVSDUWLFLSDQWVVWRSSHGRIIHULQJPDWFKLQJFDUGVWRWKHRWKHUV
DIWHUWKHLQLWLDOLQWHUYHQWLRQRIWKHIDFLOLWDWRU
5.2.3. Impact of scaffolding 
2YHUDOOWKHGLVFRXUVHDQDO\VLVGHSLFWVDSURFHVVZKLFKLVUHSUHVHQWDWLYHIRUZRUNVKRSVWKDWDUHVWURQJO\JXLGHGDQG






LQWHUDFWLRQSURFHVV UHVHPEOHG WKH H[SHFWHGSKDVHV 6WLOO DOLJQPHQW DFWLYLWLHV UHPDLQXQGHUUHSUHVHQWHG WKURXJKRXW
PRVWRIWKHPRGHOOLQJVHVVLRQ2QO\LQWKHILQDOVHJPHQWVVWDUWLQJIURPVHJPHQWZKHQWKHLQLWLDOPRGHOYHUVLRQ
ZDVEDVLFDOO\ ILQLVKHGDQG WKH IDFLOLWDWRU IDGHG LWVJXLGDQFH ZKLFKZDVVWURQJO\ IRFXVHGRQEXLOGLQJ WKHPRGHO
LQYROYHPHQW RI SDUWLFLSDQWV ULVHV DQG KLJKHUTXDOLW\ DOLJQPHQW DFWLYLWLHV DUH REVHUYDEOH FI VRFLDO PRGH DQG
DUJXPHQWDWLYHGLPHQVLRQLQ)LJXUH
5.3. Case 3 
&DVHZDVWDNHQIURPDVHULHVRIZRUNVKRSVFRQGXFWHGLQDYRFDWLRQDOHGXFDWLRQVFKRROIRUVRFLDOZRUNHUVLQWKH
1HWKHUODQGVDVGHVFULEHGDERYH
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KLJK,QDILQDOHIIRUW LQVHJPHQW WKHZKROHPRGHOZDVUHYLVLWHGFRRSHUDWLYHO\ WRUHDFKDFRQVHQVXVDERXW WKH
FRPPXQLFDWLRQFKDQQHOVWREHXVHGLQWKHZRUNSURFHVVFIVHFWLRQRQPRGHOOLQJUHVXOWEHORZ
5.3.2. Modelling Result  
)LJXUHVKRZVWKHWUDQVFULEHGPRGHOOLQJUHVXOWRIFDVH7KHVFDIIROGVDLPLQJDWVWUXFWXULQJPRGHOOLQJZHUHQRW
XVHGLQWKLVFDVH7KHPRGHOOD\RXWGRHVQRWDOORZWKHXQDPELJXRXVO\DVVLJQPHQWRIUHGHOHPHQWVWREOXHHOHPHQWV













&RQWHQWZLVH WKH WUDQVFULEHGPRGHO GRHVQRW H[SRVH DQ\YLVLEOHKLQWV DW FRPPXQLFDWLRQKXEVRU FRRUGLQDWLRQ
DFWLYLWLHV:KHQXQWDQJOLQJWKHGUDZQDUURZVXVLQJFRPSXWHUDOJRULWKPVIRUJUDSKOD\RXWLQJLWEHFRPHVDSSDUHQW
)LJ0RGHOOLQJ5HVXOWRI&DVH
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WKDWWKHUROHUHSUHVHQWHGE\WKHUHGHOHPHQWLVWKHFHQWUDOSRLQWRIZRUNDQGFRPPXQLFDWLRQLQWKHZRUNSURFHVV
ZKLFKPDNHVVHQVHFRQWHQWZLVHDVWKHEOXHHOHPHQWUHSUHVHQWVWKHPDLQRUJDQL]HURIWKHHYHQW
5.3.3. Impact of scaffolding 
2YHUDOOWKHGLVFRXUVHDQDO\VLVVKRZVWKDWWKHSURFHVVLQWKLVZRUNVKRSKDVEHHQOHVVVWUXFWXUHGWKDQLQWKHRWKHU
WZRFDVHV7KHVXJJHVWHGOD\RXWIRUPRGHOFUHDWLRQZDVLJQRUHGLQWKLVFDVHFIVHFWLRQRQPRGHOOLQJUHVXOWEHORZ





















































3Ä,PSOHPHQWLQJSULQFLSOHVRI VFDIIROGLQJ LQFROODERUDWLYHFRQFHSWXDOPRGHOOLQJFDQDLG WKHGHYHORSPHQWRI
DUWLFXODWLRQDQGDOLJQPHQWFDSDELOLWLHVRISDUWLFLSDQWV³DOVRDSSHDUVWREHEDFNHGE\WKHILQGLQJVRIWKHFDVHVWXG\
2QO\LQFDVHFRQWLQJHQF\IDGLQJDQGWUDQVIHURIUHVSRQVLELOLW\ZHUHDFWLYHO\LPSOHPHQWHGE\WKHIDFLOLWDWRUV7KLV
FDVH VKRZV D VWUXFWXUHGPRGHOOLQJ UHVXOWZKLOH DW WKH VDPH WLPH KDYLQJ H[SRVHG D ODUJH DPRXQW RI KLJK TXDOLW\
DOLJQPHQWDFWLYLWLHV7KHEHKDYLRURIWKHSDUWLFLSDQWVLQGLFDWHGWKDWWKH\DFTXLUHGVWUXFWXUHGDUWLFXODWLRQDQGDOLJQPHQW
FDSDELOLWLHVDWOHDVWWRVRPHH[WHQWDQGZHUHDEOHWRLGHQWLI\VLWXDWLRQVLQZKLFKWKH\UHTXLUHGVXSSRUWWKURXJKWKH





KDG WR UHO\RQ D OLPLWHG VHW RI VFDIIROGVSURYLGHGYLDZRUNVKRSPDWHULDOV7KLV OHG WR LJQRUDQFHRI WKHSURSRVHG
VWUXFWXULQJDSSURDFKDQGDQLQWHUPHGLDWHSKDVHRIIXQGDPHQWDOO\TXHVWLRQLQJWKHZRUNVKRSREMHFWLYHVZKLFKFRXOG
RQO\ EH UHVROYHG E\ D UHTXHVWHG LQWHUYHQWLRQ RI WKH SULQFLSDO LQYHVWLJDWRU ZKR RIIHUHG D FRQFHSWXDO VFDIIROG WR
PRWLYDWHWKHWDVNVWKHSDUWLFLSDQWVZHUHFRQIURQWHGZLWK
7KHILQGLQJVRIWKHFDVHVWXG\DUHODUJHO\LQOLQHZLWKWKRVHWKDWFRXOGEHH[SHFWHGEDVHGRQSULRUUHVHDUFKDYDLODEOH
LQ UHODWHG ZRUN 6WLOO H[SOLFLWO\ XVLQJ D VFDIIROGLQJ OHQVZKHQ GHVLJQLQJ WKH FDVH VWXG\ KDV DOORZHG WR LGHQWLI\
SRWHQWLDOO\ FULWLFDO DVSHFWV WKDW VKRXOG EH FRQVLGHUHGZKHQ SXUVXLQJ WKH DLP RI XVLQJ VFDIIROGLQJ WR VXSSRUW WKH
GHYHORSPHQWRIDUWLFXODWLRQDQGDOLJQPHQWFDSDELOLWLHV









Third WKH GLIIHUHQW IRUPV RI VFDIIROGLQJ GHSOR\HG LQ WKH FDVH VWXG\ KDYH EHHQ SURYLGHG E\ GLIIHUHQW VRXUFHV
6WUDWHJLF VFDIIROGV KDYH EHHQ VXFFHVVIXOO\ GHOLYHUHG YLD WH[WXDO RU JUDSKLFDO GHVFULSWLRQV 3URFHGXUDO DQG
PHWDFRJQLWLYHVFDIIROGVKRZHYHUZHUHRQO\VXFFHVVIXOO\GHSOR\HGZKHQSURYLGHGE\WKHIDFLOLWDWRURUWKHSDUWLFLSDQWV












WKH SRWHQWLDO YDOXH RI VFDIIROGLQJ IRU LQWHUYHQWLRQV WULJJHULQJ LQGLYLGXDO DQG FROOHFWLYH OHDUQLQJ LQ RUJDQL]DWLRQDO
SUREOHPVROYLQJSURFHVVHV
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